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. -ys CLAIMS 

/ \ A substantially temperature-insensitive photodetector circuit (100) characterised 
/ \ in that It incorporates photon detecting means (200) arranged to produce an 
/ ^electric current (/w) in response to incident photon illumination associated with a 

ojrrent load device (114) arranged to produce a voltage {Vgs* Vp^) response to 
cun^ent flow wherein 

(a) the photon detecting means (200) is an-anged to provide an output current 
(/A which is supplied to the current load device (1 14). 

(b) the current load device (114) has a current-voltage characteristic in which 
the voltage is a logarithmic function of current flow, and 

(c) the photWi detecting means (200) is a phototransistor with a current gain 
factor (P) gteater than unity. 

2. A photodetector ^rcuit (100) incorporating photon detecting means (200) 
arranged to produci^ an electric current (/w) in response to incident photon 
illumination associateay^with a current load device (114) arranged to produce a 
voltage (Vgs, Vph) response to current flow wherein 

(a) the photon detecting means (200) is arranged to provide an output current 
{Ibd which is supplied to Vie current load device (114), 

(b) the current load device (\l4) has a current-voltage characteristic in which 
the voltage is a logarithmicVinction of current flow. 

(c) the photon detecting meansV200) is a phototransistor with a current gain 
factor (P) greater than unity, and 

(d) the circuit (100) is substantially insensitive to temperature over a range of 
light intensity and temperature nWmally to be encountered in a daytime 
natural environment. \ 

3. A photodetector circuit according to Claim 1 -ef-2- characterised in that the 
phototransistor (200) and current load devicev(114) are arranged to provide an 
output signal {Vph) including a contribution from leakage current (I 'leakage) and a 
contribution (p/p/,) responsive to incident illumination and the latter contribution 
ipl'ph) exceeds the former U 'leakage) at all normal operating temperatures of the 
circuit such that the circuit is substantially temperatur^ insensitive. 
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4. A photodetector circuit (100) according to Claim 1. -2- or - 3 characterised in that 
the phototransistor (200) and /current load device (114) are fabricated using 
BiCMOS technology. / 

5. A photodetector circuit (100) e ccording to Claim 1 ,- 2 , 3o r 4 characterised in that 
the current load device (114) s a MOSFET device with its source (116) or drain 
connected to the phototransis or (200) and the phototransistor (200) is arranged 
to produce an electric current (Z^) which is low enough to operate the MOSFET 
(114) in its subthreshold reginnle. 

6. A photodetector circuit (100) laccording to Claim 5 characterised in that the 
phototransistor (200) is a bipolar transistor incorporating a photodetecting base 
region and with emitter connecied to the load MOSFET (1 14). 

7. A substantially temperature-insensitive photodetector circuit (100) characterised 
in that it includes a bipolar phbtotransistor (200), a load MOSFET (114) and 
voltage detecting means (122, IpO, 134) wherein: 

(a) the bipolar phototransistor (200) is arranged to supply photocurrent output 
(/jw) to the load MOSFET (1 lk), 

(b) the phototransistor (200) is prranged such that photocurrent output (/w) is 
sufficiently small to maintain! subthreshold operation of the load MOSFET 
(114), and 1 

(c) voltage detecting means (122, 130, 134) is arranged to detect a voltage 
output from the load MOSFETl (114) in response to photocurrent supply. 

8. A photodetector circuit (100) acconding to Claim 6 jOf-^ characterised in that the 
phototransistor (200) and MOSFBT load (114) are fabricated using BiCMOS 
technology. I 

I I 

9. A photodetector circuit (100) according to any procod i ng claim^characterised in 

that the photodetector (100) is fori the purpose of operation in environmental 
temperatures ranging from -20 to 6b°C with substantially unaffected sensitivity 
at illumination levels down to 1 lux. \ 
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1 



claim^characterised in 

A 



^ 10. A photodetector circuit (100) according to 

that the circuit (100) Incorporates an attenuator arranged to reduce the intensity 
of light (120) prior to incidence on the photon detecting means (200) to an 
extent necessary to provide for the resultant output current (/«) to be low enough 
to operate the MOSFET (1 14) in its subthreshold regime. 



11. A photodetector circuit (100) 1 according to Claim 10 characterised in the 
photodetector (100) is capable of operation in environmental temperatures 
ranging from -20 to 60^C with supstantially constant contrast sensitivity. 

12. A photodetector circuit (100) according to Claim 6 characterised in that the load 
MOSFET (114) and phototransistor (200) are connected at a common 
connection point (118) to buffering means (122) and the buffering means (122) 
is connected to a pixel readout cirauit. 

I I 
/6 13. A photodetector circuit (100) according to any procod i ng claim^characterised in 

that it is incorporated in an array of uike circuits (100). 



14. A detector array characterised in that it is an array of photodetector circuits each 
in accordance with ony ono of C l aimb 1 to - 1 - 2. 



/\ 15. A digital camera characterised in that it incorporates an array of photodetector 



circuits each in accordance with-aiFvy 



of - Cl ai mG 1 to -42r 



16. A digital camera incorporating an array of photodetector circuits characterised in 
that each circuit (100) incorporates pmoton detecting means (200) arranged to 
produce an electric current (Z^^) in response to incident photon illumination 
associated with a current load device m14) arranged to produce a voltage (Vgs, 
Vph) response to current flow, and wherein 

(a) each circuit (100) is of BiCMOS construction. 

(b) the photon detecting means (200) is arranged to provide an output current 
(/w) which is supplied to the current fpad device (1 14), 
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(c) the current load device (114) Mas a current-voltage characteristic in which 
the voltage is a logarithmic funation of current flow. 

(d) the photon detecting means (ZOO) is a phototransistor with a current gain 
factor (p) greater than unity, and 



(e) the phototransistor (200) anc 
provide an output signal (Vpt,) 



current load device (114) are arranged to 
including a contribution from leakage current 



Utoakage) and a contribution (p/>) responsive to incident illumination and the 
latter contribution (p/p^) exqeeds the former at all normal operating 
temperatures of the circuit sucji that the circuit is substantially temperature- 
insensitive. 



17, An apparatus comprising hand-heldl computer technology characterised in that it 
A incorporates an array of photodeteclor circuits each in accordance with a ny o ne 
A - of C l aims 1 to 1 2. 



18. A personal digital assistant characterised in that it incorporates an array of 



photodetector circuits each in accordance with a ny o Be-otO aim c 1 to 12 . 



19. A car characterised in that it incorpoijates a digital camera according to Claim 15 
A f Or - IS - and signal processing mean? wherein the signal processing means is 



arranged to analyse data received 
control. 



from the digital camera and assist in car 



20. A substantially temperature-insensit ve method of measuring photon radiation 
intensity over a dynamic range greater than four orders of magnitude 
characterised in that the method conr prises the steps of: 

(a) providing a photodetector circuil (100) comprising a bipolar phototransistor 
(200) arranged to supply output current (Z^) to a load MOSFET (114), 

(b) arranging the phototransistor (2(10) to respond to incident radiation (120) by 
providing output current (/w) to operate the load MOSFET (114) 
subthreshold. 

(c) detecting the load MOSFET ot^tput voltage (Vp^) response to said output 
current (/w). 
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21. A method of measuring photon radiation intensity according to Claim 20 
characterised in that the photodetector circuit (100) of Step (a) is fabricated in 
BiCMOS. 



